CALCULUS Derivatives. Higher Derivatives

1. Find f'(z), f"(x), f"(x), and f* for the following function: f(z) = —4 — 3z + 22% — 32> 4 z*

2. Find f'(x), f"(x), " (z), and f® for the following function: f(x) =4 + 2z — 2% + 32* + 52°

3. Find f'(x), f"(x), f"(z), and f® for the following function: f(z) = —4 + 3z + 5a*
4. Find f'(x), f"(z), " (z), and f® for the following function: f(x) = 4a + 52 4 22> + 324

5. Find f'(x), f"(x), " (z), and f@ for the following function: f(x) = —1 + 3z — 4z? + 423

6. Find f'(x), f"(x), " (z), and f@ for the following function: f(x) = —4x + 52% — 2% + 22* — 2° + 32°

7. Find f'(x), f"(x), f"(z), and f@ for the following function: f(z) = 4 — 4x + 5x°

8. Find f'(z), f"(z), f”(z), and f® for the following function: f(z) = —z + 22 + 2® — 32* — 2° + 42

9. Find f'(x), f"(x), f"(z), and @ for the following function: f(z) = —x — 22

10. Find f'(z), f"(z), f”(z), and f® for the following function: f(x) = 5z — 52 — 53
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CALCULUS Derivatives. Higher Derivatives

Solutions:

d .
1. fl(z) = d—(74 — 3z + 222 — 323 + 2Y) = =3+ 42 — 9% + 423 < Apply: f'(z) = L f(x)
x

f'(x) = %(—3 +4x — 922 + 423) = 4 — 18z + 1227 < Apply: f"(z) = 2L f'(2)

d
f///(x) _ @(4 — 18z + 12332) = —18 + 24x < Apply: f///(x) = % //(.I')

d
f@(z) = (18 +24m) =24 < Apply: fW(z) = L " (2)

d
= £(4 + 22 — 223 + 32* + 52°) = 2 — 62? + 1223 + 2524 < Apply: f'(z) = L f(2)

d
f(z) = @Q — 622 + 1223 4 252%) = —12z + 3622 + 10023 < Apply: f"(z) = 2 f/(2)

2. f'(x)
d
(x) = ﬁ(—mm + 3622 +1002%) = —12 + 72z + 30022 < Apply: f"(z) = L f"(2)

d
W () = (T2 + 72w+ 30022) = 72 + 600z < Apply: fW(z) = L " (2)

3. fl(z) = %(—4 +3z+52%) =34+10z < Apply: f'(z) = L f(2)

P = L3100 =10 < Apply: f(2) = L f(2)

dz
f(x) = %(10) =0 < Apply: f"(z) = % "(2)
f(4)(x) = %(0) =0 <« Apply: f(4)(x) _ %fﬁl(m)

d
4. f'(z) = @(4% + 5% + 22 + 32*) = 4 + 102 + 627 + 122° < Apply: f'(z) = £ f(2)

d 2 3 2 d
f'(x) = @M + 10x + 62° + 122°) = 10 + 12z + 36 < Apply: f"(x) = 4. f'(x)

d
f"’(x) _ &(10 + 122 + 36%2) =12+ 72x < Apply: f"(z) = % "(x)

W) = %(12 + 72x) = T2 <« Apply: fW(z) =L f"(2)
5. f'(z) = %(—1 + 32 — 422 + 423) = 3 — 8z + 1222 < Apply: f'(z) = L f(z)
(x) = %(3 — 8z +122%) = —8 4 24z < Apply: f"(z) = L f'(z)
@) = S8 our) =20 < Apply: [(@) = ()
d

f(4)($) (24) =0 <« Apply: f(4) (SU) — %f”/(l‘)

€T

d

6. f'(z) = d—(—43§ + 52? — 22° + 22* — 2° + 32%) = —4 + 102 — 627 + 82® — 5a* + 182° < Apply:
x

fl(a) = 3 f(x)

d
f(z) = a(—4+10x—6x2+8x3—5x4+18x5) = 10— 122 +242? — 2023 +902* <« Apply: f'(z) = L f'(2)

(© 2009 La Citadelle 20f 3 www.la-citadelle.com



CALCULUS Derivatives. Higher Derivatives

d
(x) = a(10 — 122 + 2422 — 202° + 902*) = —12 + 48z — 602” + 3602° < Apply: f"(z) = £ f"(z)

d
W () = (124482 - 6022 + 36023) = 48 — 120z + 1080z> < Apply: fW(z) = L " (2)

7. f'(x) = %(4 —4x+52%) = 4+ 10z <« Apply: f'(z) = L f(x)

@)= S (at10m) =10 < Apply: () = A7)
f(z) = dix(lO) =0 < Apply: f"(z) = L f"(2)
@)= L0)=0 < Apply: fO(@) = &)

d

8. fl(z) = d—(—x +2? + 2% — 32 — 25 + 42%) = —1 + 22 + 32? — 122% — 52t + 244° <« Apply:
x

fl(a) = g5 f(x)

d
f(x) = a(—1+2z+3m2—12x3—5x4+241:5) = 2461 —3622 —202° +120x" <« Apply: f"(x) = L f'(z)

d
"(x) = &Q + 62 — 362% — 2023 + 1202*) = 6 — 722 — 602% + 4802° < Apply: f"(z) = L f"(2)

f@(z) = %(6 — 72z — 6022 + 4802%) = —72 — 1202 + 14402 < Apply: fW(z) = L " (2)
0 f) = (-2t =-1-4z < Apply: ['(r) = & (2)

)= (-1 -dz) =4 < Apply: () = £ (2)

@)= (=0 < Apply: () = ()

fO@=L0)=0 < Apply: fO(@) = &)

10. f'(z) = %(595 — 5% — 523) = 5 — 10z — 1527 < Apply: f'(z) = £ f(2)

(x) = %(5 — 10z — 152%) = =10 — 30z < Apply: f"(z) = L f'(2)

f"(x) = %(—10 —30x) =-30 <« Apply: f"(x) = % "(x)

f(4)($) = %(_30) =0 <« Apply: f(4)($> — %f///(x)
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